Many researchers have explored the relationships between the likelihood of graduating from college and demographic and pre-college factors such as gender, race/ethnicity, high school grade point average (GPA), and standardized test scores. However, additional factors such as a student's college major, home address, or use of learning support in college have been examined to a far lesser degree. This study seeks to add these factors to an integrative persistence model in order to examine their impact on predicting college graduation in a six-year timeframe. Results indicate that students with in-state home addresses are more likely to graduate within six years than students with out-of-state home addresses, when controlling for other factors. Findings also suggest that graduation rates vary considerably for different majors and for those using learning support such as tutoring and Supplemental Instruction in college. Therefore, these additional factors become important for institutions to consider, particularly as it applies to implementing new programs, expanding programs proven effective, and/or targeting specific populations of students in order to help them persist to timely college graduation.
Introduction

Purpose
There is no denying the importance of college graduation rates for both higher educational institutions and students themselves. This important data point may affect processes and outcomes associated with accreditation, funding, and national rank for institutions. Similarly, differences in graduation rates may play a prominent role in the college selection decisions made by prospective students and their families. Therefore, many researchers have explored demographic factors, pre-college factors, and sociological factors to determine if specific influences impact college graduation rates. The purpose of this study is to investigate additional factors, including college major, student's home address, and student's use of learning support, to determine how these factors impact a student's likelihood of graduating from college within six years.
Theoretical Framework
Two mainstream approaches have been used to examine college student persistence, sociological and economic approaches (John, Cabrera, Nora, & Asker, 2000; Perna, 1998) . For the purpose of this study, the sociological approach will be used. The sociological approach predicts college student persistence based on factors related to students' social and academic integration (Tinto, 1975) . This study will examine typical social factors, but will consider additional factors. Social factors that will be examined include demographic characteristics and student's home address, while academic factors include both pre-college (i.e., high school GPA) and college (i.e., first year GPA, college major) variables. 
Method
Participants
The participants in this study are first time, full-time freshman undergraduate students (N=8259) from a public, 4-year institution, beginning their study in the 2009 fall semester (N=4241), and the 2010 fall semester (N=4018). For the purposes of this project, the institution is referred to as State University.
Procedures
The dependent variable is graduation status, whether a student graduates within six years or not. Students who graduated within six years are coded as 1 and students who did not graduate within six years are coded as 0. The logistic regression models predict the likelihood that a student will graduate within six years. Descriptive statistics are provided in Table 1 .
Independent variables include demographic characteristics, pre-college factors, college major, college academic factors, home address (in-state versus out-of-state) and the use of learning support, specifically tutoring (TU) and Supplemental Instruction (SI). Student demographic characteristics include gender, race/ethnicity, and first-generation status.
For gender, male students are coded as 0 and female students are coded as 1. Regarding race/ethnicity, students identified as white are coded as 1, while any students identified as Black or African American, Hispanic or Latino, or American Indian/Alaska Native are coded as 0. For the variable related to first-generation, first-generation students are coded as 1, and non-first-generation students are coded as 0. Similar compositions are reflected in both the 2009 and 2010 cohorts, whereby statistics show that gender is nearly evenly distributed (54% and 52% females, respectively), the majority of students are white (88% and 87%, respectively), and about a quarter of students are first-generation (26% and 23%, respectively). 
Results
Analysis
Two multivariate logistic regression models were conducted to assess a student's likelihood of graduating from college within six years. Altogether there were six models with one group of variables added each time to enable exploration of each category of variables. Model 1 is the control model, accounting for basic demographic factors only -gender, race/ethnicity, and first-generation status. Model 2 included the Model 1 variables and additional variables related to pre-college academic factors -high school GPA and ACT math score.
The variable specifying college major was added into Model 3. With more than 100 college majors at State University, seven groups were created, categorized based on academic colleges. These were coded from 1 to 7; hence, the variable college major is considered categorical. College majors with extremely small sample sizes were deleted from the dataset. Finally, a student's use of college learning support, specifically tutoring and Supplemental Instruction, was added into Model 6. The purpose of this model is to examine whether students who use these academic resources benefit from timely graduation in college.
Values of pseudo-R-square statistics, coefficient estimates, odds ratios (OR), and the percentage correct from logistic regression are provided and discussed for each of the six models. Pseudo-R-square is used to assess the degree to which the independent variables are effective at predicting the target variable. The higher the pseudo-R-square value is, the better the model fits the data. The coefficient estimates indicate the significance of each independent variable to the model. The odds ratio is the odds of a student graduating within six years to the odds of a student not graduating within six years. Odds ratios greater than (less than) one are associated with a higher (lower) likelihood that a student will graduate within six years. The percentage correct in the classification tables provides the percentage of correct and incorrect estimates for each of the models. The percentage correct increased gradually from Model 1 to Model 6. The details are provided in Tables 14 to 19 in the appendix.
Models
Model 1: Demographic Characteristics
The demographic factors, including gender, race/ethnicity, and first-generation status, play the role of the control model in this study. The pseudo-R-square for the year 2009 and year 2010 groups are 0.017 and 0.021, respectively. It is understandable that the pseudo-R-square values are very small because it is difficult to predict a student's academic success using demographic factors alone. In general, the demographic characteristics are consistent for the 2009 and 2010 cohorts in the first model. However, there are slight differences when examining the two groups in more details. For the 2009 group, only the variable of first-generation status is statistically significant. Gender and race/ethnicity do not significantly impact the likelihood of graduating from college. For the 2010 group, all the variables are statistically significant. But for both groups, first-generation status has a strong negative impact on the probability of graduating from college. Therefore, being considered a first-generation student significantly decrease the likelihood (0.547 and 0.559 times, respectively) of graduating from college.
Consistent when controlling for other differences, being a female increases the likelihood (1.133 and 1.317 times, respectively) of graduating from college within six years. Regarding race/ethnicity, for the 2009 group, when controlling for the difference of other variables, being a white student has the same likelihood (1.000) of graduating from college as being any one of the other three races/ethnicities; yet, for the 2010 group, being white increases the likelihood (by 1.460 times) of graduating from college. The second model examines pre-college factors and is comprised of high school GPA and ACT math score. The details can be seen in Table 5 . The pre-college factors add explanatory power to the overall model as indicated by a statistically significantly increase (241% and 186%, respectively) in pseudo-R-square (R-square = 0.058 and 0.060, respectively). Adding the pre-college factors does not impact the demographic characteristics much. After controlling for other factors, for every one-unit increase in the high school GPA, the likelihood of graduating from college within six years increases significantly (by 3.18 and 2.850 times, respectively). However, in this analysis, the ACT math score does not show a significant impact. Model 2 is consistent for both groups. College major is included in the third model. This model also adds significant explanatory value to the model by an increase of 33% and 37% (R-squares = 0.077, and 0.082 respectively). The details can be seen in Table 7 . The college major factor is categorical and significant for both groups. After controlling for other factors in the model, the likelihood of graduating from college increased gradually from major to major for the 2009 and 2010 cohorts. The results were significant with slight changes in the order of those majors that fell in the middle but consistent for majors that fell at the high and low ends. For both cohorts, the likelihood of graduating in communications was highest and the likelihood of graduating in science and engineering was lowest, indicating that students majoring in science, technology, engineering, and math (STEM) disciplines are less likely to graduate. College academic factors including first-year GPA and number of first-year credit hours earned in college are added to the fourth model. These factors play a paramount role in a student's academic success. The details can be seen in Table 9 . Both the first-year GPA and the number of credit hours earned are significant for both groups, and add the most explanatory power to the overall models. The pseudo-R-squares (0.279 and 0.257, respectively) increase by 262% and 213%. It means that, after controlling for other factors, for every one-unit increase in the first-year GPA, the likelihood of graduating from college increases significantly (by 3.739 and 4.086 times, respectively). The same occurs when considering the number of first-year credit hours earned. For every one-unit increase in the number of credit hours earned, the likelihood of graduating from college also increases. This is consistent with previous research that showed the significant relationship between college GPA and attrition (Miller, 1991) .
This model is consistent with the previous statement that high school performance only accounts for a minimal amount of variance on college performance (Kuh et al., 2008; Wolfe & Johnson, 1995) . When first-year GPA and the number of first-year credit hours earned are added to the model, contrary to the previous models, the likelihood of graduating from college changes regarding high school GPA. Collinearity was examined with high school GPA as the dependent variable and ACT math score, first-year GPA, and first-year credit hours earned as the independent variables. Since the VIF values for all of the independent variables in both cohort groups are less than 2.0, collinearity problems were not present. Student's home address, in-state or out-of-state, is included in the fifth model. This model also adds explanatory power to the overall model with a tiny increase in pseudo-R-square of only 0.3% and 2.7% (R-squares equal 0.280, and 0.264 respectively). The home address is statistically significant for both groups. The details can be seen in Table 11 . After controlling for other factors, for the two groups, the likelihood of graduating from college for a student with an in-state home address is 1.301 and 1.925 times higher than that of a student with an out-of-state home address. This finding indicates that students who attend college closer to home are more likely to graduate. Two learning support, academic services, tutoring (TU) and Supplemental Instruction (SI), offered by State University's learning center are included in the last model. These factors add considerable explanatory power to the overall models with an increase in pseudo-R-square of 12.5% and 10.6% (R-squares = 0.315 and 0.292, respectively). The academic service of SI is significant for both groups, and the academic service of TU is only significant for the 2009 group. The details can be seen in Table 13 .
After controlling for other factors, when both the TU and SI services are added to the model, the likelihood of graduating from college for students who receive tutoring is 1.314 and 0.993 times higher than those who do not. Regarding SI, the likelihood of graduating from college for students participating in SI is 4.670 and 3.517 times higher than those who do not participate in SI, indicating that learning support is beneficial in helping students graduate in a timely manner. The purpose of this study was to determine which variables significantly help predict the likelihood of graduating from college within six years. Results reveal some interesting findings. These findings provide valuable information to the literature about the likelihood of graduating from college and college graduation rates.
There are three important findings from this study. The first result of this study indicates that a student's home address plays a significant role in the likelihood of graduating from college. For both groups, students with in-state home addresses are about two times more likely to graduate than students with out-of-state home addresses. Therefore, institutions may consider targeting support and/or programs to out-of-state students in order to help them transition and connect to the university and persist to graduation.
Next, it is incomplete to compare likelihood of graduation without considering college major, since the likelihoods are significantly different among different majors. In this study, the likelihood of graduation is highest for communications and lowest for science and engineering. This indicates that students majoring in STEM disciplines are less likely to graduate and institutions may consider targeted efforts to help STEM students earn their degrees. But, other factors may influence these findings, such as GPA requirements for select majors.
Finally, a student's use of learning support, in this case academic support such as tutoring and Supplemental Instruction, increases the likelihood of college graduation. Evidence shows that students who participate in learning support resources are more likely to graduate, as those participating in Supplemental Instruction are four times more likely to graduate than students who do not participate, and those using tutoring are also more likely to graduate. This suggests that quality academic support programs help students persist to timely graduation. Therefore, institutions may consider substantial support and investment in quality learning support and academic resources.
Although this study uses a big sample size (N=4241, and N=4018), and two cohort groups, limitations still exist in at least four areas. First, participants were drawn from a single institution; therefore, these conclusions may not generalize to other institutional settings. In addition, these two groups (2009 and 2010 cohorts) were examined because this was the only data available for the period range of six years. Moreover, although the integrative persistence models were conducted for both groups, the results were not identically consistent, and without further information or analysis, there is no evidence to identify which group is more accurate at the present time. Finally, many additional demographic, pre-college, and college variables are cited in the literature and/or may play a role in helping students to earn their degrees, but they are not included in this study. Future examinations of the data may include such variables as family income, parents' educational background, college financial support and performance in gateway, introductory college courses for predicting college completion. 
